The title compound, C 21 H 13 NO 2 , was prepared as an example of a new synthesis of carbazoles from a cyclic dibenzoiodolium salt via a twofold Pd-catalysed arylation of a primary amine. The two essentially planar -subsystems [maximum deviations from the mean square plane of 0.038 (2) Å in the carbazole and 0.059 (2) Å in the coumarine unit] open a dihedral angle of 63.05 (4) . Two molecules form a centrosymmetrical pair connected viainteractions between the pyrrole and pyrone rings [centroid-centroid distance = 3.882 (1) Å ] and one benzene of the carbazole and the pyrone unit [centroid-centroid distance 3.824 (1) Å ]. The lattice is stabilized by C-HÁ Á ÁO bridging to both coumarin O atoms.
Related literature
For alkaloids based on the carbazole core, see: Kapil (1971) . For information on carbazoles used as electron-rich and rigid units in functional materials for photoconducting, sensing and luminescence purposes, see: Wakim et al. (2004) ; Schmitt et al. (2008) . For carbazoles and -carbolines using the iodolium salt route, see Letessier (2011); Letessier et al. (2011) . For the construction of carbazoles and their heteroanalogous derivatives, see: Nissen & Detert (2011) Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) Àx þ 1; y À 1 2 ; Àz þ 1 2 ; (ii) x; Ày þ 3 2 ; z þ 1 2 .
Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell refinement: CAD-4 Software; (2011) . The Pd-catalyzed transformation of dibenzoiodolium salts to carbazoles constitutes a new access to carbazoles, especially 9-substituted carbazoles see: Letessier (2011) . This method complements our toolbox for the construction of carbazoles and its heteroanalogous derivatives, see Nissen & Detert (2011); Dassonneville et al. (2011) and Letessier et al. (2011) . Carbazole and coumarine units are essentially planar with maximum deviations from the mean square plane of 0.04Å in the carbazole and 0.06 Å in the coumarine unit. The dihedral angle between the mean planes is 63.1°. Two molecules form a centrosymmetric pair, they are connected via π-π interactions between carbazole and coumarin as indicated by the short distances of the centroids of pyrrole and pyrone of 3.88Å and of one benzene of the carbazole and the pyrone of 3.82 Å. The lattice is stabilized by hydrogen bridging to both coumarin oxgen atoms, C11-H11···O22 (2.58 Å) and C15-H15···O24 (2.43 Å).
Experimental
Dibenzo[b,d]iodol-5-ium trifluoromethanesulfonate (471 mg, 1.10 mmol) (Letessier (2011)), Pd 2 (dba) 3 (40 mg, 0.044 mmol), Xantphos (76 mg, 0.13 mmol) and Cs 2 CO 3 (1.07 g, 3.30 mmol) were dissolved in freshly distilled toluene (12 ml) in a sealed tube under argon atmosphere and stirred for 5 min at room temperature. 3-Amino-2H-chromen-2-one (213 mg, 1.32 mmol) was added and the mixture was stirred overnight at 373 K. The mixture was cooled to room temperature, filtered trough Celite and concentrated. Purification by silica gel chromatography (petrolether:EtOAc=4:1(v:v)) afforded pure 3-(9H-carbazol-9-yl)-2H-chromen-2-one as a white crystalline solid (51 mg, 0.17 mmol, 14%).
Refinement
Hydrogen atoms were placed at calculated positions with C-H = 0.95 Å (aromatic) or 0.98-0.99 Å (sp 3 C-atom). All H atoms were refined in the riding-model approximation with isotropic displacement parameters (set at 1.2-1.5 times of the U eq of the parent atom). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) Atomic displacement parameters (Å 2 )
0.0407 (9) 0.0321 (8) 0.0342 (8) −0.0038 (7) 0.0168 (7) −0.0014 (6) C2 0.0344 (9) 0.0291 (9) 0.0332 (9) 0.0008 (7) 0.0075 (7) 0.0032 (7) C3 0.0452 (11) 0.0376 (11) 0.0344 (10) 0.0005 (9) 0.0116 (8) −0.0011 (8) C4 0.0493 (12) 0.0377 (11) 0.0387 (10) −0.0030 (9) 0.0044 (9) −0.0039 (8) C5 0.0384 (11) 0.0419 (12) 0.0434 (11) −0.0079 (9) 0.0015 (9) 0.0026 (9) C6 0.0319 (9) 0.0435 (11) 0.0385 (10) −0.0030 (8) 0.0077 (8) 0.0074 (8) C7 0.0300 (9) 0.0327 (10) 0.0300 (9) 0.0036 (7) 0.0056 (7) 0.0043 (7) C8 0.0300 (9) 0.0353 (10) 0.0311 (9) 0.0040 (7) 0.0071 (7) 0.0048 (7) C9 0.0391 (10) 0.0509 (12) 0.0352 (10) 0.0038 (9) 0.0136 (8) 0.0017 (9) C10 0.0487 (12) 0.0541 (13) 0.0355 (10) 0.0092 (10) 0.0153 (9) −0.0059 (9) C11 0.0516 (12) 0.0377 (11) 0.0390 (11) 0.0013 (10) 0.0067 (9) −0.0070 (9) C12 0.0440 (11) 0.0347 (11) 0.0400 (10) −0.0018 (8) 0.0121 (9) −0.0008 (8) C13 0.0350 (9) 0.0319 (10) 0.0312 (9) 0.0035 (8) 0.0089 (7) 0.0010 (7) C14 0.0360 (9) 0.0301 (10) 0.0311 (9) −0.0027 (8) 0.0116 (7) 0.0007 (7) C15 0.0348 (10) 0.0307 (10) 0.0351 (9) −0.0001 (8) 0.0081 (7) 0.0023 (7) C16 0.0279 (9) 0.0373 (10) 0.0342 (9) −0.0026 (8) 0.0065 (7) −0.0036 (8) C17
0.0332 (10) 0.0436 (12) 0.0483 (12) 0.0012 (9) 0.0088 (9) −0.0051 (9) C18 0.0327 (10) 0.0636 (15) 0.0574 (13) −0.0040 (10) 0.0199 (10) −0.0120 (11) C19 0.0363 (10) 0.0658 (15) 0.0451 (11) −0.0154 (10) 0.0183 (9) −0.0081 (10) C20 0.0367 (10) 0.0480 (12) 0.0375 (10) −0.0120 (9) 0.0097 (8) −0.0006 (9) C21 0.0284 (9) 0.0375 (10) 0.0324 (9) −0.0051 (8) 0.0074 (7) −0.0032 (7) O22 0.0365 (7) 0.0329 (7) 0.0384 (7) 0.0004 (6) 0.0125 (6) 0.0054 (5) supplementary materials sup-5 C23 0.0341 (9) 0.0320 (10) 0.0333 (9) −0.0012 (8) 0.0106 (7) −0.0002 (7) 
